In this paper, we introduce the concept of random C * -ternary algebras and consider some properties of them. As an application we approximate a random C * -ternary algebra homomorphism in these spaces. MSC: Primary 39B52; 17A40; secondary 46B03
Introduction
Ternary algebraic operations were considered in the th century by several mathematicians, such as Cayley [] , who introduced the notion of cubic matrix which, in turn, was generalized by Kapranov et al. [] . The simplest example of such a non-trivial ternary operation is given by the following composition rule: 
Random C * -ternary algebra
In the section, we adopt the usual terminology, notations and conventions of the theory of random C * -ternary algebra. 
Typical examples of continuous t-norms
Definition . ([])
A random normed space (briefly, RN-space) is a triple (X, μ, T), where X is a vector space, T is a continuous t-norm and μ is a mapping from X into D + such that the following conditions hold:
Every normed space (X, · ) defines a random normed space (X, μ, T M ), where
for all t > , and T M is the minimum t-norm. This space is called the induced random normed space.
Definition . ([])
A random normed algebra (X, μ, T, T ) is a random normed space (X, μ, T) with algebraic structure such that (RN) μ xy (ts) ≥ T (μ x (t), μ y (s)) for all x, y ∈ X and t, s > , in which T is a continuous t-norm.
Every normed algebra (X, · ) defines a random normed algebra (X, μ, T M , T P ), where Definition . Let (U , μ, T, T ) be a random Banach algebra. Then an involution on U is a mapping u → u * from U into U which satisfies the following conditions:
If, in addition, μ u * u (ts) = T (μ u (t), μ u (s)) for all u ∈ U and t, s > , then U is a random C * -algebra.
Following the terminology of [], a non-empty set G with a ternary operation [·, ·, ·] :
A random C * -ternary algebra is a random complex Banach space A, equipped with a 
(see [, ] 
for all x, y, z ∈ A. If, in addition, the mapping H is bijective, then the mapping
for 
Approximation of random C * -ternary algebras homomorphisms
In this section, we approximate random C * -ternary algebras homomorphisms of a
Cauchy-Jensen additive mapping (see also [-]).
For a given mapping f : A → B, we define
for all μ ∈ T  := {λ ∈ C : |λ| = } and x  , . . . ,
One can easily show that a mapping f : A → B satisfies We use the following lemma in this paper.
Lemma . ([]) Let f : A → B be an additive mapping such that f (μx) = μf (x)
for all x ∈ A and μ ∈ T  . Then the mapping f is C-linear. 
Theorem . Let r, s, and θ be non-negative real numbers such that
and
y, z ∈ A, and t > . Then there exists a unique C * -ternary algebra homomorphism H : A → B such that
for all x ∈ A and t > .
Proof We prove the theorem when  < r <  and  < s < . Similarly, one can prove the theorem for other cases. Letting μ = , x  = · · · = x p = , and
for all x ∈ A and t > . If we replace x by d n x in (), we get
for all x ∈ A, all non-negative integers n and t > . Therefore,
for all x ∈ A, non-negative integers n, m and t > . From this, it follows that the sequence {
} is a Cauchy sequence for all x ∈ A. Since B is complete, the sequence {
converges. Thus one can define the mapping H : A → B by
for all x ∈ A. Moreover, letting m =  and passing to the limit n → ∞ in (), we get (). It follows from () that 
for all λ, μ ∈ T  and x, y ∈ A. Therefore, by Lemma ., the mapping H : A → B is C-linear.
It follows from () that μ H([x,y,z])-[H(x),H(y),H(z)]
for all x, y, z ∈ A and t >  and so
for all x, y, z ∈ A. Now, let T : A → B be another generalized Cauchy-Jensen additive mapping satisfying (). Then we have
for all x ∈ A and t > . So we can conclude that H(x) = T(x) for all x ∈ A. This proves the uniqueness of H. Thus the mapping H : A → B is a unique C * -ternary algebra homomorphism satisfying (). This completes the proof.
Theorem . Let r < , s < , θ be non-negative real numbers and let f : A → B be a mapping satisfying (), (), () and (). If there exist a real number λ >  ( < λ < ) and an element x  ∈ A such that
then the mapping f : A → B is a C * -ternary algebra homomorphism.
Proof By using the proof of Theorem ., there exists a unique C * -ternary algebra homo-
for all x ∈ A and all real numbers λ >  ( < λ < ). Therefore, by the assumption, we get that H(x  ) = e . Let λ >  and lim n→∞ for all x ∈ A and t >  and so
H(x), H(y), H(z) = H(x), H(y), f (z)
for all x, y, z ∈ A. Letting x = y = x  in the last equality, we get f (z) = H(z) for all z ∈ A. Similarly, one can show that H(x) = f (x) for all x ∈ A when  < λ <  and lim n→∞ λ n f ( Proof The proof is similar to the proof of Theorem . and we omit it.
